INTRODUCTION
Herbs are the earliest source of medicine. The use of medicinal plants for healing dates as far back as prehistoric times and has since been woven into the culture and civilization of various peoples [1] . Plants contain phytochemicals that can be used for therapeutic purpose or as precursors for pharmaceutical synthesis [2] . As a result, global market demand for herbs and their products has increased tremendously in recent years. Therefore, quality control of herbal products for the purpose of efficacy and safety is essential.
World Health Organization (WHO) has prescribed a number of quality control tests that medicinal plant materials should undergo. Quality control is determined on the basis of identity, purity, content, and other chemical, physical and/or biological properties, as well as by manufacturing process [3] .
Gynura
segetum, family Compositae (Asteraceae) is a cultivated species and can be found growing in the tropical regions of Indonesia and Malaysia. The leaves are shortly petiole, fleshy with serrated margin and both surfaces are pubescent. The upper surface is green and lower surface is purplish green. The stem branches profusely, purplish green in color and slightly hairy. The yellowish orange flowers have a strong and foetid odour. The plants produce numerous roots which are attached to a tuber.
G. segetum has drawn a lot of attention due to its uses in traditional medicine. The plant is known for its use for the treatment of cancer, inflammation, diabetes, hypertension and skin afflictions [4, 5] .
A literature survey indicates lack of research on G. segetum plant. Therefore, investigation of G. segetum would be desirable. The aim of the present study was to carry out preliminary phytochemical screening and physicochemical of the plant to assure the quality, safety, and efficacy of this formulation.
EXPERIMENTAL Plant material
The leaves of G. segetum were collected from Penang State and identified by Mr. Adenan Jaafar from School of Biological Sciences, University Sains Malaysia. A voucher sample of the plant, with reference no. 11013 was deposited at the Herbarium of School of Biological Sciences, University Sains Malaysia.
Phytochemical screening
Phytochemical screening of the leaves was carried out to identify the major chemical constituents. The standard methods or some modifications have been used to screen for the presence of alkaloids, terpenes flavonoids, anthraquinones, tannins, and saponins (6,7) .
Alkaloid test
Five ml of ammonia solution (5%) was added to 1 g of dried powdered leaves to moisten the material. Twenty ml of chloroform was then added and shaken for 15 min to effect extraction. The mixture was then filtered and the filtrate (extract) was washed further with 10 ml chloroform and evaporated to dryness over a water-bath. The residue was transferred to a test tube, and 1 ml of 5 % HCl was added, stir well with spatula. Dragendorff's reagent was added slowly to test tube and the presence of orangecoloured precipitate indicated the presence of alkaloids.
Liebermann-Burchard test for terpenes
Two gram plant material was mixed with 10 ml of methanol and then heated for 30 min. The mixture was filtered while hot and a further 5 ml of the solvent was added, heated and soluble materials were rinsed away. The solvent was evaporated off by rotary evaporator and triturate with ether in a test tube and a few drops of Liebermann-Burchard reagent was added carefully. Blue-green ring between layers indicated the presence of steroids while pinkpurple ring indicated the presence of terpenes.
Test for flavonoids
One gram of plant material was added to 100 ml of water and heated for 5 min. The mixture was then filtered and the filtrate evaporated to dryness over a hot water-bath. The extract was treated with NaOH, followed by addition of dilute HCl (5%); the solubility and colour changes were noted. A yellow solution on addition of NaOH, which turns colourless after addition of dilute HCl indicated the presence of flavonoids.
Borntrager's test for anthraquinone derivatives
One gram of plant material was added to 15 ml of chloroform and then filtered. Two ml of the filtrate was transferred to a test tube and 1 ml of dilute ammonia (10 %) was added. The mixture was shaken and a pink red colour in the lower ammoniacal layer indicated the presence of anthracene derivatives.
Ferric chloride solution test for tannins
One gram of plant material was added to 20ml of water and boiled for 15 min. The mixture was filtered and the filtrate treated with 15 % ferric chloride test solution. A blue-green colour indicated the presence of tannins.
Frothing test for saponins
Water extract was obtained by boiling over a water bath. The extract was transferred into a test tube, shaken vigorously, left to stand for 10 min and the result noted. A thick persistent froth indicated the presence of saponins.
Physicochemical characterization of Gynura segetum leaf
Ash value, loss on drying and extractive value were determined as per World Health Organization (WHO) guidelines [8] .
Total ash value
About 2 g of dried powder of G. segetum leaves accurately weighed in a previously ignited and tared crucible. The material was ignited by gradually increasing the temperature to 600 °C until it became white. The crucible was cooled in a desiccator and weighed, and then again ignited to constant weight. The content of total ash was calculated as mg/g of air-dried material and expressed as a percentage. The experiment was carried out in triplicate.
Acid-insoluble ash value
Twenty-five milliliters of HCl was added to the crucible containing the total ash, covered with a watch-glass and boiled for 5 min. The insoluble matter was collected with an ashless filter paper and washed with hot water until the filtrate was neutral. The filter was then transferred to the original crucible and ignited to constant weight. The crucible was cooled in a desiccator and weighed. The content of acid-insoluble ash was calculated in mg/g of air-dried material and expressed as percentage. The experiment was carried out in triplicate.
Water soluble ash value
Twenty-five milliliters of water was added to the crucible containing total ash and boiled for 5 min. Insoluble matter was filtered using an ashless filter paper. The filter paper was washed with hot water and ignited in a crucible for 15 min at a temperature not exceeding 450 °C. The crucible was then weighed to constant weight. Watersoluble ash was calculated by subtracting the residue weight in mg from the weight of total ash and expressed in percentage. The experiment was carried in triplicate.
Loss on drying
Water content of the crude plant extract was determined based on the test of loss on drying. About 2g of the sample weighed in a previously dried and tarred petri dish. The sample was dried in an oven at 105°C to constant weight, cooled and weighed. The experiment was repeated three times and the result was calculated as loss of weight in percent.
Extractive values
About 4 g of powdered G. segetum leaf was accurately weighed in a glass-stopped conical flask, and 100 ml water was added to the flask and weighed. The flask was shaken and allowed to stand for 1 h. A reflux condenser was attached to the flask and boiled gently for 1 h. The mixture was then filtered, 25 ml of the filtrate transferred to a tarred Petri dish and evaporated to dryness over a water-bath. The Petri dish was then dried in an oven at 105 °C for 6 h, cooled in a desiccator (silica gel) for 30 min and weighed. The experiment was done in triplicate and the content of extractable matter was then calculated in mg per g of air-dried material and expressed as percentage. The same procedure was repeated but with water replaced with 95 % ethanol, and the results obtained compared.
Chromatographic analysis of the leaves of Gynura segetum TLC analysis
Freshly collected leaves were dried in an oven at about 45 °C and ground to a fine powder. The dried powder was macerated overnight with methanol, filtered and evaporated in a rotary evaporator at a maximum temperature of 45 °C. The concentrated extract was stored in a refrigerator until used. An accurately weighed methanol extract (5 mg) was dissolved in 1 ml of HPLC grade methanol. The resultant solution was sonicated and filtered through a 0.45 µm syringe filter (Sigma, USA) prior to HPLC analysis. Rutin, used as reference standard, was prepared by weighing an accurate amount of rutin (5 mg, Sigma, USA) and dissolving it in 1 ml of HPLC grade methanol. The methanol extract and rutin (5000 ppm each) were injected into the HPLC equipment under the same conditions. The separation and retention times were compared.
A quantity of rutin (500 µl from the stock sample) was added to 500 µl methanol extract (5000 ppm) and mixed to ensure dissolution. The resultant solution was then injected into HPLC system to ensure the presence of rutin in the methanol extract.
RESULTS

Phytochemical profile
Preliminary phytochemical screening results for G. segetum leaf are recorded in Table 1 .
Gravimetry
The results of physicochemical characterization of the leaves of G. segetum are given in Table 2 .
TLC
The TLC chromatograms of the extract on the developed plates are shown in Figure 1 . Rutin was used as reference standard (R f = 0.49) and showed yellow color band in daylight which changed to orange yellow after chemical treatment (sprayed). The R f value (0.48) of the extract and the color of the spot observed in daylight and after UV treatment (365 nm) suggest the presence of rutin in the extract.
HPLC
The TLC results provided indication of the presence of rutin which was then used as a marker in HPLC analysis. HPLC analysis of methanol extract and reference standard gave good separation under the same conditions (Figures 2 and 3) . The authenticity of the rutin in the methanol extract was checked by running a standard injection of a mixture of methanol extract and rutin (Figure 4) . The result showed the presence of rutin in methanol extract. In this study, the TLC chromatograms indicate the presence of rutin in methanol extract of G. segetum. This was confirmed by HPLC chromatogram.
DISCUSSION
Medicinal plants have played a key role in global health. The correct identity of the crude herbal material as well as botanical quality are of prime importance in establishing the quality of herbal drugs [9] . Voucher specimens are reliable reference sources. [10] . Aguinaldo et al [11] reported that tannins may possess potential value such as cytotoxic and antineoplastic agents. Flavonoids are potent water-soluble antioxidants and free radical scavengers, which can prevent oxidative cell damage and exhibit anti-cancer effect [12] . Saponins are used in hyperglycemia, antioxidant, anticancer and anti-inflammatory, etc [13] . Recent studies by Seow et al. [14] show that the leaf extracts of G.segetum reduced the growth of blood vessels and exhibited potent antiangiogenic activity. The inhibition of angiogenesis may lead to control of tumor growth.
Assurance of safety, quality and efficacy of medicainal plants is of utmost importance. To establish identity and purity, criteria such as physical constants, contaminants, moisture, ash content and solvent residues have to be checked. Ash value represents the level of 'cleanness', and high values may be due to inappropriate handing procedures during the sample collection process.
Extraction with water gave higher yield than extraction with ethanol. The test for loss on drying is a measure of both water and volatile matter. An excess of water in plant materials encourages microbial growth and deterioration following hydrolysis. Therefore, this method is important for determining the water content of plant material.
Thin layer chromatography (TLC) is used widely for qualitative determination of small amounts of substances and has proved valuable in chemistry. The marker compound (rutin) detected by HPLC indicates that the TLC method has good sensitivity and utility in the identification of G. segetum. However, the plant leaf needs to be further studied to identify and isolate its chemical constituents.
CONCLUSION
Suitable parameters for the phytochemical screening and physicochemical characterization have been for G. segetum leaf. These parameters can serve as quality characters and criteria for the evaluation of the identity and authenticity of the plant. Further studies are recommended to isolate and characterize the chemical constituents which may be responsible for the pharmacological activities of the plant.
